Abstract: Background: Osteopontin (OPN) is an important bone matrix mediator found to have key roles in inflammation and immunity. OPN is a cytokine which can play a number of roles in promoting activation of T lymphocyte, regulating balance between T-helper 1 and T-helper 2, participating in cell-induced immunologic response and stimulating B lymphocyte to express multi-clone antibodies. Overexpression of OPN has been associated with the development of the autoimmune/ lymphoproliferative syndrome.
INTRODUCTION
Systemic lupus erythematosus (SLE) is a disorder of immune regulation manifested by the activation of T lymphocytes and polyclonal B lymphocytes, the production of autoantibodies and the formation of immune complexes causing tissue damage. Lupus nephritis is a frequent and potentially serious complication of SLE [1, 2] . The aetiology and pathogenic mechanism of this immunological disorder have not been clearly elucidated. Complex networks of cytokines have been shown to regulate T-and B-cell growth, differentiation and effector functions. They can be grouped into the cyokines that are associated with T-helper cells of type 1 (Th1) [e.g. interleukin (IL)-2, IL-12, IL-18, interferon-(IFN-) and tumour necrosis factor-(TNF-)], which induce cell-mediated immunity, and those that are associated with T-helper cells of type 2 (Th2) (e.g. IL-4 and IL-10), which stimulate antibody production [3, 4] . Previous findings demonstrated that the plasma concentration of proinflammatory cytokine IL-18 was significantly elevated in SLE patients compared with controls [4] . Studies of Tokano et al.
*Address correspondence to this author at the Departments of Pediatrics, Faculty of Medicine, Al-Minya University, Egypt; E-mail: gamalbaheeg@yahoo.com [5] and of Wong et al. [6] showed that plasma IL-12 concentrations in SLE patients were significantly higher than those of normal subjects. The combination of IL-12 and IL-18 is critical for the induction of the innate immune response and inflammatory reaction in SLE [7] . Wong et al. [6] found a positive correlation between the plasma IL-18/IL-4 ratio and SLE disease activity index (SLEDAI), suggesting an imbalanced cytokine profile with Th1 predominance. Akahoshi et al. [8] also reported that the ratio of intracellular IFN-/IL-4 staining of Th cells did not support a predominance of Th2 in SLE. In contrast, they found that there was a significant Th1 predominance among SLE patients with WHO class IV lupus nephritis and diffuse proliferative glomerulonephritis.
Osteopontin (OPN) is a secreted phosphorylated glycoprotein expressed in mineralized tissues (bone and teeth) and damaged renal tissues. During inflammation, OPN is expressed by macrophage and T lymphocyte. OPN plays a number of roles in promoting activation of T lymphocyte, affecting the differentiation of T lymphocyte into Th1 and Th2 type cell, regulating the balance between Th1 and Th2, and participating in the cell-induced immunologic response. At the same time, OPN can stimulate B lymphocyte to express multi-clone antibodies [9] [10] [11] [12] . The in vitro production of OPN is modulated by IL-2, transforming growth factor-ß, epidermal growth factor and platelet-derived growth factor [11] . Among multiple receptors for OPN, CD44 is the most characterized receptor that appears to mediate the cell chemotaxis and attachment [13, 14] . OPN plays various biological roles for host defence, bone formation, osteoclast activation and wound healing [15] . Its cytokine activities include the stimulation of macrophage and T-cell migration [12, 16] , protection against herpes viruses and bacterial infections through the activation of the Th1 response, and induction of Th1-cell-mediated autoimmunity [12] .
Increased plasma concentration, protein expression and local production of OPN have been observed in sepsis [17] , metastasis [18] , multiple sclerosis [19] , autoimmune/lympho-proliferative syndrome [20] , renal tissue of SLE patients [21] , and rheumatoid joints of patients with rheumatoid arthritis [22] . However, the circulating level of OPN in SLE patients and its correlation with disease severity has not been well defined. Therefore, the aim of our present study was to estimate plasma concentrations of OPN and IL-18 in children with SLE, and to analyze the possible correlation between the plasma concentration of OPN and disease activity in children with SLE with or without renal disease. We also investigated the correlation between plasma IL-18 and OPN concentrations to further confirm the association of OPN with disease activity.
SUBJECTS AND METHODS
Forty SLE patients were recruited from the Pediatric Outpatient Clinic of Suzan Moubarak Hospital of Al-Minya University and from the Rheumatology Out-patient Clinic of Al-Minya University Hospital over a period of 2 years from the first of August 2006 to the end of July 2008. Children were considered eligible for inclusion in the analysis if they fulfilled the following criteria: (1) American College of Rheumatology (ACR) criteria for the diagnosis of SLE [23] ; (2) age 16 years at the time of diagnosis of SLE. Disease activity of SLE was evaluated with the SLEDAI [24] . The SLE patients were divided into two groups: 20 SLE patients with renal disease characterized by continuous proteinuria over 0.5 g/24 h [23] (RSLE group) and 20 SLE patients without renal disease (SLE group). The study included as well 30 age-and sex-matched healthy children comprised the control group. Five ml of venous peripheral blood was collected from each patient and control subject. Informed consent was obtained from all participants. Concentrations of OPN and IL-18 in plasma were measured by enzyme immunoassay using reagent kits from Assay Designs (MI, USA) and BioSource (CA, USA) respectively.
STATISTICAL METHODS
After collection of data, they were added and entered into a personal computer. Analysis of the data was done using SPSS, version 13. The following statistical tests were used:
1.
Mean and standard deviation (SD) to describe quantitative data.
2. Student t test was used to compare between two groups as regards parametric data.
3.
Pearson correlation was used to correlate two quantitative variables.
For all tests, a probability (p) of less than 0.05 was considered significant.
RESULTS

SLE Patients and Control Subjects
The sex, age, duration of diagnosis, SLEDAI score and drug treatment of the study groups are summarized in Table  1 . The disease activity of SLE patients was evaluated by their clinical parameters; the proportions of the RSLE group and SLE group with active disease were 85% and 45%, respectively. 
Plasma Concentrations of OPN and IL-18
Plasma OPN and IL-18 concentrations were significantly higher in RSLE and SLE patients than in controls. Plasma OPN concentrations were significantly higher in RSLE patients than in the SLE patients. On the other hand, there was no significant difference in IL-18 concentrations between RSLE and SLE patients ( Table 2) . Table 3 shows that there was a significant positive correlation between OPN concentration and SLEDAI score in combined SLE patient groups. Plasma IL-18 concentration was also found to correlate positively with SLEDAI in combined SLE patient groups and in both groups with or without renal disease. In addition, IL-18 showed a significant and positive correlation with OPN in RSLE patients ( Table 4 ). Significant positive correlation was found between OPN concentration and 24 hour urinary protein in RSLE patients (r=0.461; p=0.003). Also there was a significant positive correlation between IL-18 concentration and 24 hour urinary protein in RSLE patients (r=0.370; p=0.02).
DISCUSSION
Previous studies have suggested that changes in Th1 and Th2 cytokines might be involved in the pathogenesis of autoimmune diseases [3] . SLE has been postulated to be an autoantibody-, immune complex-and Th2 cytokinemediated disease [25] . However, previous studies have reported different results for the correlation of the Th1/Th2 ratio with SLE disease activity. An in vitro study showed a positive and significant correlation of the ratio with SLEDAI using in vitro-stimulated peripheral blood mononuclear cells [3] , while another reported a negative correlation of the ratio between IFN-/IL-10-secreting cells and disease activity by enzyme-linked immunospot analysis of freshly isolated peripheral blood mononuclear cells [26] . Animal experiments using autoimmune mice found that the ratio of Th1/Th2 cytokine mRNA expression of IL-2 and IL-4, IFN-and IL-10 in polymorphonuclear neutrophils and peripheral blood mononuclear cells exhibited a reciprocal relationship with disease severity [27] . However, several clinical studies have indicated that elevation in Th1 cytokines, including IL-12 [5] , TNF- [28] , and IFN- [29] , can mediate the inflammatory processes that lead to irreversible organ damage, such as renal failure in SLE [30] . The proinflammatory cytokine TNF-was found to remain elevated throughout the course of disease [31] , suggesting it has a significant role in the inflammatory process [30] . Previous studies have also demonstrated that elevated production of inflammatory mediators such as IL-18, nitric oxide, soluble thrombomodulin and soluble vascular cell adhesion molecule-1 is associated with renal disease in SLE patients, and the elevation of IL-18 was correlated with disease activity in SLE patients with renal impairment [32, 33] . Altogether, these results suggest that Th1 predominance is important in SLE disease development.
OPN is one type of functional proteins in the extracellular matrix, which is characterized by a series of biological functions including cell adhesion, cytokine expression, cell migration, signal transduction, regulation of immunologic activity, and inhibition of cellular apoptosis. As a member of Th1 cytokines, OPN participates in inflammatory and immunologic reaction [17] [18] [19] [20] [21] [22] . In this study we investigated the circulating level of OPN and its correlation with plasma IL-18 concentration and SLE disease activity.
The results of our present study indicate that the plasma concentration of cytokine OPN was significantly increased in SLE patients compared with controls, and correlated positively with SLEDAI. Similar finding was observed by Wong et al. [34] in adult patients with SLE. In addition, our results revealed that the plasma OPN concentration showed a significant positive correlation with proinflammatory cytokine IL-18 concentration in RSLE patients. Li et al. [35] also found that OPN and its mRNA expression are increased in peripheral blood mononuclear cells of SLE patients, while more obvious findings exist in lymphocyte too. Iizuka et al. [36] observed that over expression of OPN leads to enhanced B cell which causes increased anti-ds-DNA antibodies. The remarkably strong correlation between OPN and IL-18 in RSLE patients is interesting, especially since the RSLE patients were more medicated than the SLE group. There could be several possible reasons for this but the absence of such a correlation in the SLE group may suggest that cells in the kidney are either producing both cytokines or have an inductive relationship. In conjunction with the inflammatory activities of IL-18, such as the induction of Th1 cytokine IFNand activation of T cells, natural killer cells and cytotoxic T lymphocytes [37] , OPN can enhance the Th1-mediated inflammatory process, activation of natural killer and T cells, and macrophage migration in the exacerbation of SLE. Acting together with other proinflammatory cytokines, including IL-1 and TNF-, OPN may be an important cytokine for initiating and perpetuating the Th1 immune response and renal derangement in SLE. The reported data showed that the change of OPN serum level is related to the activity of SLE, degree of renal damage and course of the disease itself [38] . In fact, OPN has been shown, at least partly, to account for SLE nephritis, probably through the predominance of the Thl-type response in both peripheral and renal tissues [21] .
CONCLUSION
This study has provided new evidence for the association of the production of OPN with SLE disease development and renal derangement. In view of the above results, OPN may also act as a potential disease marker for the monitoring of SLE disease severity and therapeutic efficacy.
